INTRODUCTION
The anodic oxidation production line in a factory is mainly used for oxidation surface treatment of workpieces to improve the performance of the product. As the production line has been used for more than ten years and the equipment is aging and does not has the function of automatic production. Now the production line will be fully reformed by using modular design and decomposing the function to reduce system complexity and maintenance difficulty ,as well as improve its operation reliability. Using information fusion technology to analyze operation data, and have a real-time detection and pre-tip of the fault, so that the fault exposure in the use rather than non -use, it also reduced the parking time; Designing four sets of processes to improve production efficiency and system reliability and ensure the system longterm, reliable operation.
STRUCTURE OF THE SYSTEM
In order to meet the requirements of the requirements analysis and the design of the new system has the advantages of high reliability and easy maintenance. The whole system is designed with the idea of modular design, the system functions are decomposed to reduce the maintenance time. The communication between subsystems is connected by DP bus.
System main frame
The system can be divided into IPC system, main control system, the crane control module and the power control module.The system structure reformed is shown in Figure 1 .As shown in Figure  1 , The IPC system is made up of Industrial Personal Computer (IPC) and DP communication card, which mainly completes the seting of the system process, data collection and recording, data printing and so on. The system main control system is made up of SIEMENS PLC S7-300 and its corresponding extended module, which mainly realizes the functions of data acquisition, establishment of DP master station and system process execution and so on (Wang L L, Wei H Y. 2010). To ensure the control parameters of the system can be displayed and set up successfully, the system uses two kinds of man-machine interactive mode, touch screen and PC, and the two ways is mutual backup,so that to improve the reliability of the system.
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ABSTRACT: According to the design requirement of the production line, this paper designs the automatic control system based on PLC and WinCC software platform. According to the requirement of the four sets process, the configuration of the upper and PLC and the scheduling of multi process parallel operation is designed. It would remote control the equipment. The IPC can reflect the operation status of the equipment and the serial data acquisition of the16 sets temperature instrument, as well as the four sets of process set up interface and monitoring work, what's more, the data record and print interface is also in the IPC. The test and operation show that the control system can meet the production line automation requirement .It has the characteristics of high real-time, reliable and convenient operation and so on. The software of the system is developed by the software of WINCC, and the main control system is used Step 7 V5.5 of PLC. In addition, the power system is developed by step 7micro win v4.0 of PLC. The software of the main control system includes two parts, one part is the IPC software, the other is the PLC software. Among them, the IPC softw is mainly complete the process display, the equipment condition monitoring and other functions, the PLC software mainly realizes the monitoring of the field equipment and the control of the automatic process. The process of the work of whole equipment is shown in Figure 2 . 
The parallel operation of multi process design
The anodic oxidation product line contains four oxidation power supply, so that the system can execute four processes operation concurrently. According to the characteristics of the field equipment and process of the anodic oxidation production line, it must ensure that the four processes is not conflict with each other when have multi process operation, which is because when it has multi process operation (Wang X, Du J, Qi L, et al. 2006), the cranes and the front handle tanks are shared equipment. To realize the multi process operation, the design can be done by using the extension of all equipment resources in the time axis. The specific mentality is shown in Figure3. As shown in Figure 3 , the multi process operation is achieved by treating each hardware device as a resource to manage, such as cranes, working tanks and oxidation tanks, etc.. The hardware device is carried out on the timeline, and when the device is working at a certain time, the corresponding time is set to a busy state, such as the operation of a crane, when a process is running, the crane will work in each slot, so the working time of the crane can be automatically generated based on the working time of each slot. When a new process is opened, the corresponding operation is performed by calculating the corresponding crane's ability to meet the requirements of the process. The black and red blocks are represented different processes in busy state in Figure 3 .
THE HARDWARE DESIGN OF CONTROL SYSTEM
The hardware of the control system includes the crane part and the power supply, as well as the design of the absolute positioning device of the tanks number.
The crane control design
For the control of cranes, the entire drive control was arranged to the crane field and the inverter and the motor were connected by armored cable, as much as possible to reduce the system interference. The crane control principle reformaed is shown in Figure 4 . For a easy maintenance, the operation control system uses the relay logic and PLC logic as a redundancy control mode (Wang D T, Yao D. 2012). The manual operation is fully adopted the relay logic, which is convenient for maintenance,The PLC control logic is used in automatic mode to improve the execution efficiency. 
The power control design
The power control system was built with the general PLC and the signal isolation device, and the components were easy to purchase. At the same time, the opening of PLC can make the power supply control part applied to the next generation' power supply, so the advantages are obvious. What' more, a purifying power plant is needed, for the high voltage in workshop and the load fluctuation is obvious (Wang Q, Xiao X L , Ma Chi and Tan X F . 2011) . In order to prevent the instability of the voltage fluctuation , which can reduce the life of components, a special power supply device is used to extend the service life of the device as long as possible after the transformation of control power distribution.
The absolute positioning device design of tanks number
Accurate position of the tank number is a guarantee for a successful process. There are two ways to ensure the tank number can be accurately positioned, one is the use of displacement measurement, the other is the proximity switches.The reformed system is used the latter to get the absolute position. To achieve a absolute positioning mode and guarantee the reliability of the equipment, the project is used a absolute encoding way to locate the tank number, as shown in Figure 5 . 
THE SOFTWARE DESIGN OF CONTROL SYSTEM
The production line control system consists of 8 main interfaces, as shown in Figure 6 . The 8 main interfaces include all the monitoring information, Technicians can monitor and control the main state of the production line Conveniently and intuitively on the IPC, as well as do some set up works for the process. Then several main interfaces are described. Figure 7 is the main interface of the control system, mainly contain the temperature of 30 tanks, crane state, the state of four sets of process, the state of the pumps and air blower, system main breakdown state , so the system is composed of five parts. Figure 8 is the four set of process seting interface, the picture shows the seting interface of one process, including parameters setting of the process. Figure 9 shows the control system data display and print interface, including 15 chunnel temperature value collected by temperature instrument from each tank. The temperature instrument collect data every min and archive them for every 3 mins. What's more, the four sets of oxidation process of power supply parameters also were archived, including current current and voltage. These data are shown in the form of a trend curve, which can be printed directly in the print interface. 
CONCLUSION
In this paper, the system can realize two operation modes of automatic and manual, and the process functions can be successfully implemented, such as multi process operation, data record, data printing, etc.. The PLC and WinCC are used to the design of production process monitoring interface. Through the communication between the IPC and PLC, the data is transmitted in real time, and the process data acquisition and the IPC control function are fully realized. The image of the monitoring interface is intuitive, which greatly reduces the labor intensity of workers, as well as ensure the continuity and safety of production. What's more, workers can quickly modify the process parameters according to the production situation, greatly improving the work efficiency. The new system has reached the requirements of the transformation.
